A 30-year-old female patient with tuberous sclerosis presented for anaesthesia and surgery for haemorrhagic renal angiomyolipoma. The anaesthetic management of this case was tailored to the prevention of seizures. Diagnostic features and possible complications of the disease are also described.
CASE REPORT
A 30 year old, 45 kg female with a history of mental retardation and epilepsy was admitted following a 24 hour history of abdominal colic and haematuria. Significant clinical findings included sinus tachycardia of 120 beats per minute, pallor, hepatosplenomegaly, massive ballotable kidneys and presence of adenoma sebaceum over both nasolabial folds. Investigations showed a haemoglobin level of 5 g/dl, normal urea and electrolytes, chest X-ray and electrocardiogram. An urgent computerized tomography (CT) scan showed angiomyolipomas of both kidneys, haemangioma in the liver and haemorrhage in the left kidney extending into the perinephric and intra-peritoneal spaces. The history, examination and investigations supported a diagnosis of tuberous sclerosis.
The patient had not been treated for fits since infancy, nor had prior investigation. The frequency of fits could not be ascertained from family members. Resuscitation with blood to achieve a haemoglobin of 9 g/dl and with intravenous fluid was instituted in preparation for a laparotomy to secure haemostasis.
Following intravenous sedation with fentanyl and midazolam, invasive monitoring lines for arterial pressure and central venous pressure were inserted. A rapid sequence induction with thiopentone 200 mg, succinycholine 75 mg and cricoid pressure was followed by intubation and maintenance on a nitrous oxide 70% : oxygen 30% mixture, desflurane and vecuronium infusion. Although intraoperative parameters such as blood pressure and heart rate were stable, blood loss was estimated at 3 litres. Operative findings included a markedly enlarged left kidney measuring 25 cm, with haemorrhagic areas and perirenal haematoma. In addition, a 4 cm fleshy tumour in the distal pancreas and a suspicious lesion, later found to be a hamartoma, was found in the spleen. A left nephrectomy, distal pancreatectomy and splenectomy were performed. The patient was given 5 units of blood, 0.5 litres of fresh frozen plasma and one litre of hetastarch intraoperatively. Her core body temperature dropped to 35°C despite warmed infusates and a heated mattress. She was transferred to ICU for further stabilization, ventilation and monitoring.
In the ICU, the patient received a continuous infusion of morphine at 1 to 2 mg/h and a loading dose of 750 mg phenytoin over one hour. The coagulation profile was prolonged in the immediate postoperative period, with a platelet count of 72,000/µl, prothrombin time 24.6 s (11.0 to 14.0 s) and partial thromboplastin time 32 s (21 to 32 s). Bleeding from the drain sites diminished after an infusion of one litre of fresh frozen plasma and four units of platelets. After a few hours the patient was extubated and recovery was uneventful except for sporadic episodes of seizures. Carbamazepine 300 mg 12 hourly was later added for control of epilepsy. A CT head scan showed subependymal hamartoma with calcified areas in the frontal cortex.
DISCUSSION
Tuberous sclerosis is a rare neurocutaneous disorder with an incidence of 1 in 29,000. Its inheritance is autosomal dominant with low penetrance and the spontaneous mutation rate is 60%. Features to substantiate a definite diagnosis 1 such as facial angiofibromas, calcified subependymal nodules, renal angiomyolipomas, hamartoma of other organs and infantile spasms were present in this patient.
Renal angiomyolipomas occur in 47% of tuberous sclerosis patients 2 and are typically multiple and bilateral. Haemorrhage into the tumor may occur, especially in those of more than 8 cm. Large tumours with haemorrhage are associated with significant morbidity 3 , including gross haematuria and retroperitoneal haemorrhage. Because significant internal bleeding can occur prior to surgery, it is vital to resuscitate these patients aggressively. Manipulation during surgery may result in further bleeding. van Baal et al 4 reported seven of 20 tuberous sclerosis patients who developed severe haemorrhage from renal angiomyolipomas. Of these, one patient died and two required nephrectomies. Renal angiomyolipomas and renal cysts are the leading cause of death in tuberous sclerosis 5 .
Preoperative evaluation of other systems for possible involvement is essential, concentrating on the cardiorespiratory system. Cardiac rhabdomyomata are found in 46% of these patients and are associated with renal pathology 6, 7 . These rhabdomyomata may cause symptoms related to their site, but are more prevalent in infancy and spontaneous regression is common. Di Mario et al 8 found spontaneous regression to occur by six years of age with prolonged gradual resolution thereafter. Cardiac lesions are predominantly found in the ventricles 9 . Obstruction of the left ventricular flow tract may lead to cardiac failure and arrhythmias such as Wolff-Parkinson-White syndrome 10 . Due to the natural history, patients rarely require surgical removal of cardiac rhabomyomata and anaesthetic experience is scarce except for one reported case in a child 11 . Noninvasive cardiac imaging with echocardiography and magnetic resonance imaging (MRI) have been recommended for all patients with tuberous sclerosis 12 .
Pulmonary tuberous sclerosis is rare, but when present is associated with high mortality and morbidity. A common presentation is pneumothorax and dyspnoea from airway obstruction. Radiology may then show diffuse interstitial infiltrates with cystic changes present and there is a favourable clinical response to progesterone therapy 13 .
Other features relevant to anaesthesia (e.g., tumours in the larynx and pharynx) are even rarer 14 .
As yet, there are no reports of these tumours complicating intubation or anaesthesia.
The anaesthetic management of this patient was tailored to the prevention of seizures. Triggering factors like pain, anxiety and excitement should be avoided. Several anaesthetic drugs are known to be epileptogenic and amongst those best avoided are propofol and enflurane. Norpethidine, a metabolite of pethidine, may also trigger fits.
The use of fentanyl 15 and midazolam 16 in these patients is controversial. It is noteworthy that tuberous sclerosis patients may already be on anticonvulsant therapy such as carbamazepine. This has been reported to produce heart block in those with cardiac rhabdomyoma 17 .
The presence of brain lesions like large subependymal nodules may cause raised intracranial pressure, obstruction of ventricles and difficulty in controlling fits. If so, it is crucial to continue anticonvulsant medication peri-operatively and spinal anaesthesia is contraindicated.
In summary, patients with tuberous sclerosis may present in emergency situations where preoperative preparation is inadequate. It is essential that anaesthetists ascertain possible systemic involvement, especially involving the heart and brain, so as to minimize peri-operative complications.
